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-, $(-\infty, 0)$ . $A(t)$ , $t$ $n$
, $||\cdot|$ | $\mathbb{R}^{n}$ $n$ .
$\dot{\xi}=A(t)\xi$ , $\xi\in \mathbb{R}^{n}$ , (1)
, $P(P^{2}=P)$ 2 $K,$ $a$ , $s,t\in \mathbb{R}$
$||X(t)PX^{-1}(s)||\leq K\mathrm{e}^{-a(t-\epsilon)}$ f$\mathrm{o}$r $s\leq t$ ,
(2)
$||X(t)(\mathrm{i}\mathrm{d}-P)X^{-1}(s)||\leq K\mathrm{e}^{-a(s-t)}$ f$\mathrm{o}$r $s\geq t$
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, exponential dichotomy . , $X$ (t) $X(\mathrm{O})=\mathrm{i}\mathrm{d}$ (id
$n$ ) $\ulcorner$, (1) . (1) exponential dichotomy
,





$i=f(x,t;\mu)$ , $x\in \mathbb{R}^{n}$ , $t\in \mathbb{R}$, $\mu\in \mathbb{R}^{m}$ , (4)
. , $f$ , $\mu$ . (4) $x=\gamma(t)$
,
$\dot{\xi}=\mathrm{D}_{x}f(\gamma(t),t)\xi$ (5)
exponential dichotomy , . (4) $\mathit{8}=\{(x, t)\in$
$\mathbb{R}^{n}\mathrm{x}\mathbb{R}\}$ , $\Sigma_{\mathcal{T}}=\{(x, t)\in \mathit{9}|t=\tau\}$ , . $g$
$\gamma(t)$ $\Gamma=\{(\gamma(t),t)|t\in \mathbb{R}\}$ , $E^{\mathrm{s},\mathrm{u}}(\Gamma)=\{(x, t)|x\in E^{\mathrm{s},\mathrm{u}}(t),t\in \mathbb{R}\}$
. , $E^{\mathrm{s},\mathrm{u}}(\tau)$ (5) .
[18].












$\dim E_{+}^{8}=\dim E_{-}^{\mathrm{s}},$ $\mathrm{d}$im $E_{+}^{\mathrm{u}}=\dim E_{-}^{\mathrm{u}}$






, $\Gamma$ , $\Gamma$ $E^{\mathrm{s}.\mathrm{u}}(\Gamma)$ $W^{8}(\Gamma)$ $W^{\mathrm{u}}(\Gamma)$
. $W^{\mathrm{s}}(\Gamma)$ $W^{\mathrm{u}}(\Gamma)$ , $tarrow+\infty$ $tarrow-\infty$ , $\Gamma$
( 1 ) , $W^{\mathrm{s},\mathrm{u}}(\Gamma)$ .
[9, 11, 15, 18] . $W^{\mathrm{s},\mathrm{u}}(\Gamma, \tau)=W^{\mathrm{s},\mathrm{u}}(\Gamma)\cap\Sigma_{T}$ , $t=\mathcal{T}$ $\Gamma$
. [18].
2 (4) $\gamma(t)$ , $x=\gamma\pm(t)$ , $(7)-(9)$ (6)
, $\Gamma\pm=\{(\gamma\pm(t),t)|t\in \mathbb{R}\}$ . $Tarrow\infty$ , $W^{8}(\Gamma, T)$ $W^{\mathrm{u}}(\Gamma, -T)$ ,
, $W^{8}(\Gamma+, T)$ $W^{\mathrm{u}}(\Gamma_{-}, -T)$ .
, $f\pm(x, t)$ $\gamma\pm(t)$ $t$ . ,
1 $[20, 21]$ , , ae. $[22, 23]$
, $W^{8}(\Gamma+, T)$ $W^{\mathrm{u}}(\Gamma_{-}, -T)$ . 2 , (4)
, $W^{\mathrm{u}}(\Gamma_{-}, -T)$ , $W^{8}(\Gamma+, T)$
, $W^{\mathrm{s},\mathrm{u}}(\Gamma)$ .
, $[t_{-}, t+](t-<0<t_{+})$ . $\phi(x_{0},t;t0)$ (4)
. $\mathrm{D}_{x}\phi(\overline{\gamma}(t-), t+;t_{-})$ 1 , (4) $\overline{\gamma}(t)$
. $\overline{\gamma}(t)$ ,
$\psi(x)=\phi$($x+\overline{\gamma}$ (t-), $t_{+;}t_{-}$ ) $-\overline{\gamma}(t_{+})$ (11)
Poincar\’e . , $x=0$ $\psi$ ,
$[1,2]$ , $W^{8}(0)$ $W^{\mathrm{u}}(0)$ . $\overline{\mathit{8}}=\{(x, t)\in$
$\mathbb{R}^{n}\mathrm{x}$ [t, $t_{+}$ ] $\}$ , $\overline{\Gamma}=\{(\overline{\gamma}(t),t)|t\in[t_{-},t+]\}$ 1 $\overline{\Gamma}$
.
$\overline{W}^{8}(\overline{\Gamma})=\{(\phi(x,t;t_{+}), t)\in\overline{g}| x-\overline{\gamma}(t+)\in W(0), t\in[t_{-},t_{+}]\}$ ,
(12)
$\overline{W}^{\mathrm{u}}(\overline{\Gamma})=$ { $(\phi$(x, $t;t_{-}$ ), $t)\in\overline{\mathit{9}}|$ $x-\overline{\gamma}(t-)\in W^{\mathrm{u}}(0),$ $t\in[t_{-},t_{+}]$}
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3 $\gamma(t)$ $(-\infty, 0)$ (4) , $t\in[\mathrm{L}, t+]$
$\overline{\gamma}(t)=\gamma(t)$ . , $\tau\in \mathbb{R}$ $|t\pm|$ , $\overline{\gamma}(t)$
, $\overline{\gamma}(\tau)$ , $\overline{W}^{\mathrm{s}}(\overline{\Gamma}, \tau)$ $\overline{W}^{\mathrm{u}}(\overline{\Gamma},\tau)$ , , $W^{\mathrm{s}}(\Gamma, \tau)$ $W^{\mathrm{u}}(\Gamma, \tau)$
$\mathit{9}(e^{-ae}+)$ $\theta(e^{-c|t_{-}|})$ ( $c>0$ ) ( 2 ) ‘
3.
$\gamma(t)$ , $(-\infty, \infty)$ (4) . OGY [8]
, , $\gamma(t)$ . (
) $m$ $W^{\mathrm{u}}(\Gamma, \tau)$ , (5)
$E^{\mathrm{u}}(\tau)$ $e_{j}^{\mathrm{u}}(\tau),$ $j$ =1, ... , $n_{\mathrm{u}}$ , . $k$ $t_{k}<t_{k+1}$
$\{tk|k\in \mathbb{Z}\}$ .
$t=t_{k}$ $\gamma(t)$ $\Delta xk\in \mathbb{R}^{\mathrm{n}}$ $x$ (t) .
$t=tk+1$ $W^{\mathrm{s}}(\Gamma, t_{k+1})$ $\mu\in \mathbb{R}^{m}$
$\Delta\mu_{k}\in \mathbb{R}^{m}$ . $\phi$ ,
$\phi$($\gamma(tk)+\Delta$xk, $t_{k+1};t_{k};\mu+\Delta\mu k$ ) $-\gamma(tk+1)$
$\approx \mathrm{D}_{x}\phi(\gamma(t_{k}),t_{k+1};t_{k};\mu)\Delta xk+$ D$\mu\phi$ ( $\gamma$(tk), $t_{k+1};t_{k};\mu$) $\Delta\mu$k (13)
. $A_{\mathrm{u}}(t)=$ ($e_{1}^{\mathrm{u}}$ (t), ... , $e_{n_{\mathrm{u}}}^{\mathrm{u}}($ t))T . , $\mathrm{T}$ , $m$
$A_{\mathrm{u}}(tk+1)\mathrm{D}_{\mu}\phi$($\gamma(tk),tk+1;t$k; $\mu$) . $\mu$ $\Delta\mu$
$A_{\mathrm{u}}(t_{k+1})$ [$\mathrm{D}_{x}\phi(\gamma(t_{k}),t_{k+1};t_{k};\mu$) $\Delta xk+$ D,$\phi$( $\gamma$(tk), $t_{k+1};t_{k};\mu$) $\Delta\mu k$] $=0$
, ,
$\Delta\mu k=-(A\mathrm{u}(t_{k+1})\mathrm{D}_{\mu}\phi(\gamma(t_{k}), t_{k+1};t_{k};\mu))-1$A$\mathrm{u}(t_{k+1})\mathrm{D}_{x}\phi(\gamma(t_{k}),t_{k+1}; t_{k};\mu)\Delta$x$k$ , $(14)$
228
$t$
3. :(a) ;(b) $\mu$
, $\Delta x_{k}$ $\Delta\mu$ , $t=t_{k+1}$





$\dot{\theta}=v$ , $\dot{\theta}=-$ sin $\theta-\delta v+u(t)$ (15)
, $\delta$ , $u(t)$ . $\delta=0,$ $u(t)\equiv 0$ , (15) , $tarrow$
$\pm\infty$ $(\pi,0)$ $(\theta, v)=$ ($2\arcsin$($\tanh t$), $2$ sech $t$)
. , $\mu\in \mathbb{R}$ $\text{ },\cdot$
u(t)=2\mbox{\boldmath $\delta$}1$ h $t+\delta_{0}+\mu$ (16)
. [18].
$T=10$ , $\theta(-T)=-\pi,$ $v(-T)=0$
3 { , $\delta=0.5$ , 0.02 (15) 2 [
. $\Delta\mu$ , (-1, 2)
, (-1, 2) 1 .
. , $\mu=0$ $3(\mathrm{a})$
.




$u(t)$ . , $T_{1}=T-\Delta T_{\mathrm{r}}T_{2}=T-2\Delta T$ ,
$\theta 0(t)=\{$
$- \frac{\pi[(t+T)^{4}-4\Delta T(t+T)^{3}]}{16T_{1}\Delta T^{3}}-\pi$ for $t\in[-T,$ -T2);
$\frac{\pi}{T_{1}}t$ for $t\in[-T_{2},T_{2}]$ ;
$\frac{\pi[(t-T)^{4}+4\Delta T(t-T)^{3}]}{16T_{1}\Delta T^{3}}+\pi$ for $t\in(T_{2},T]$ ,
(17)
$v_{0}(t)=\{$
$- \frac{\pi[(t+T)^{3}-3\Delta T(t+T)^{2}]}{4T_{1}\Delta T^{3}}$ for $t\in[-T,$ -T2);
$\frac{\pi}{T_{1}}$ for $t\in[-T_{2}, T_{2}]$ ;
$\frac{\pi[(t-T)^{3}+3\Delta T(t-T)^{2}]}{4T_{1}\Delta T^{3}}$ for $t\in(T_{2},T]$
(18)
. , $t=-T$ $\theta=-\pi$ , $t=T$ $\theta=\pi$ ,
1 . .
$u(t)=\sin\theta$0(t; $\theta_{*}$ ) $+\delta$1v0(t) $+\delta 0+$ uo(t) $+\mu$ (19)
,
$u_{0}(t)=\{$
$- \frac{3\pi[(t+T)^{2}-2\Delta T(t+T)]}{4T_{1}\Delta T^{3}}$ for $t\in[-T, -T_{2})$ ;
0for$t\in[-T_{2},T_{2}]$ ;
$\frac{3\pi[(t-T)^{2}+2\Delta T(t-T)]}{4T_{1}\Delta T^{3}}$ for $t\in(T_{2}, T]$
(20)
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$\delta=0.2,$ $T$ =10, $\Delta T=1$ , $\theta(-T)=-\pi,$ $v(-T)=0.01$
, 0.02 3 .
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